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PURPOSE: To prevent the damage such as crystal 
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dislocation and the like caused by plasma liFadiation 
damage to the wafer surface when the thin film on the 
wafer is etched. 

CONSTITUTION: The outer wall 1 , which forms the 
outer shell of a plasma generating chamber 9, isfoflned 
in hollow con ical shape^and high frequency coil 3 is 
wound in uniform density on the surface of conical 
circumferential surface of the outer wall 1. Material 12 to 
be etched is provided on the lower part of the plasma 
generating chamber 9. High frequency power is applied 
to a high frequency application coil 3, and a high 
frequency magnetic field 10 is generated by diverging 
and attenuating it toward the material 12 to be etched, 
and plasma etching is conducted by discharging plasma without any electrode. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the RF magnetic field excitation processor which is a RF magnetic field excitation 
processor which it has the plasma generating section, and the reactant gas plasma-ized by passing 
through the inside of a RF magnetic field is contacted to a processed material, and processes this 
processed material, and is characterized by the plasma generating section being what generates the RF 
magnetic field which carries out emission attenuation towards a processed material from the inlet of 
reactant gas. 

[Claim 2] It is the RF magnetic field excitation processor according to claim 1 which said plasma 
generating section has an outer wall and a RF impression coil, and an outer wall encloses the space 
between the inlet of reactant gas, and a processed material, forms the plasma generating room of a 
truncated-cone configuration, and is characterized by twisting a RF impression coil around the drill-like 
peripheral surface of said outer wall by the uniform volume consistency. 

[Claim 3] It is the RF magnetic field excitation processor according to claim 1 characterized by said 
plasma generating section having an outer wall and a RF impression coil, and an outer wall enclosing 
the space between the inlet of reactant gas, and a processed material, forming a cylindrical shape-like 
plasma generating room, and a RF impression coil decreasing the volume consistency by the side of a 
processed material to the cylindrical peripheral surface of said outer wall, and being twisted. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the plasma etching system or plasma-CVD equipment 
used for high frequency magnetic field excitation, especially a semi-conductor production process. 
[0002] 

[Description of the Prior Art] The approach of impressing a RF on a coaxial electrode, and the method 
of impressing a RF on a counterelectrode, i.e., the plasma generating method by the capacity mold 
inductive-coupling method, were used for the conventional plasma etching system as an approach of 
etching etched material. 

[0003] The gate oxide is very thin and it is impossible however, to disregard the damage of the etched 

material by plasma exposure in recent years at the conventional etching system in the component to 

which the degree of integration progressed, for example by 256 M-DRAM etc. 

[0004] So, in recent years, ionize a gas gas by the approach and microwave which microwave is used 

[ microwave ], and ionize and excite a gas gas, carry out electronic resonance using a usual state field, 

an electron is made to absorb electromagnetic wave energy, and the approach of raising a plasma 

consistency by it is used (for example, JP,60-1 34423 ,A, JP,63-17529,A, etc.). 

[0005] Moreover, a usual state field is generated with the optical-pumping method which added the 

photoelectric effect to the conventional technique mentioned above as an option and an electromagnet, 

or a permanent magnet, and there is a magnetic field assistant excitation method which impresses a RF 

to a capacity mold electrode (for example, JP,63-305516,A, JP,56-155535,A, etc.). 

[0006] 

[Problem(s) to be Solved by the Invention] By the capacity mold inductive-coupling method which is 
one of the conventional plasma etching system of this, since the plasma was generated by the electric 
field generated in inter-electrode, generating of acceleration ion had the problem that it is large, and this 
would receive collision energy in etched material, and damages, such as a crystal rearrangement, were 
serious. 

[0007] Moreover, by the method using microwave, although the plasma exposure damage which etched 
material receives is small, it is comparatively difficult to generate the plasma of high density near the 
etched material, and the etch rate of an etched ingredient does not become comparatively high. 
[0008] Furthermore, although the method of impressing high frequency to an etched ingredient apart 
from a MAISURO wave was taken in order to maintain an etch rate highly, these complicated 
equipment, and made the etching controllability difficult, and had the problem of becoming expensive. 
[0009] The purpose of this invention is to offer the RF magnetic field excitation processor which 
prevented damages, such as a crystal rearrangement by the plasma exposure damage generated on a 
wafer front face. 
[0010] 

[Means for Solving the Problem] The RF magnetic field excitation processor applied to this invention in 
order to attain said purpose has the plasma generating section, the reactant gas plasma-ized by passing 
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through the inside of a RF magnetic field is contacted to a processed material, it is the RF magnetic field 
excitation processor which processes this processed material, and the plasma generating section 
generates the RF magnetic field which carries out emission attenuation towards a processed material 
from the inlet of reactant gas. 

[001 1] Moreover, said plasma generating section has an outer wall and a RF impression coil, an outer 
;; wall encloses the space between the inlet of reactant gas, and a processed material, the plasma 

generating room of a truncated-cone configuration is formed, and a RF impression coil is twisted around 
) the drill-like peripfieraf sufface of said outer wall by the uniform volume consistency. 
[0012] Moreover, said plasma generating section has an outer wall and a RF impression coil, an outer 
wall encloses the space between the inlet of reactant gas, and a processed material, a cylindrical shape- 
like plasma generating room is formed, and aRF impression coil decreases the volume consistency by 
the side of a processed material to the cylindrical peripheral surface of said outer wall, and is twisted 
around it. 
[0013] 

[Function] Plasma discharge of a non-electrode is performed by forming the RF magnetic field where a 

magnetic field consistency decreases towards an etched material side. 

[0014] 

[Example] Next, this invention is explained with reference to a drawing. 

[0015] (Example 1) Drawing 1 is the mimetic diagram showing the plasma etching system concerning 
the example 1 of this invention. 

[0016] In drawing 1 , the plasma etching system concerning this invention has the plasma generating 
section and the etching section. 

[0017] The plasma generating section is constituted as follows. That is, the interior is surrounded in the 
outer wall 1 of a tjEuncated^cone configuration in the air, the plasma generating room 9 is formed, and 
the RF impression coil 3 of the sEapeoFa ^ ppewHich served as cooling piping is twisted around the 
drill-like peripheral surface of an outer wall 1 with the uniform volume consistency. Moreover, the 
etching gas installation tubing 2 is formed in the crowning of the plasma generating room 9. 
[0018] The high-frequency-conductance tubing 4 and 5 has connected with the RF impression coil 3 at 
both tube ends. The inside of tubing is opening a coil 3 and the conduction tubing 4 and 5 for free 
passage, and a cooling medium flows in the tubing. Furthermore, a coil 3 and the conduction tubing 4 
and 5 flow electrically through a tube wall, and high-frequency power is impressed. Moreover, the tube 
wall of the high frequency conduction tubing 5 of an outlet side is grounded through the capacitor 17. 
[0019] On the other hand, the etching section has the etching chamber 15 and the wafer electrode holder 
11. 

[0020] An etching chamber 15 is surrounded with an outer wall 14, and is established in the lower part 
of the plasma generating room 9. 

[0021] Etching gas 16 is introduced in the plasma generating room 9 from the etching gas installation 
tubing 2. The high-frequency-conductance tubing 4 which makes cooling piping serve a double purpose 
for the RF generated by RF generator 6 on the other hand is impressed to through and the RF impression 
coil 3. By energization to the RF impression coil 3, the RF magnetic field 10 with a phase occurs with 
the impressed RF. This high frequency magnetic field 10 has the property which carries out emission 
attenuation toward the direction of etched material. The electron which the peripheral electron of the 
atom which constitutes the molecule of the etching gas 16 supplied from the etching gas installation 
tubing 2 absorbed RF magnetic field energy, ionized and excited it, and was generated by ionization 
absorbs RF magnetic field energy, and is accelerated. The electron which carries out complicated 
movement all over the high frequency magnetic field 10 soon collides with the molecule of etching gas 
16. If it collides, the molecule will be ionized and one electron will become two pieces. Two electrons 
collide with other molecules again, respectively, and ionize this. Thus, an electron generates glow 
discharge according to the so-called electron-avalanche phenomenon which increases to a multiplying- 
like-rats type. 

[0022] Moreover, explanation of movement of the generated electron rotates an electron perpendicularly 
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with the direction of line of magnetic force by receiving the Lorentz force. Whenever, as for this radius 
of gyration, the direction of line of magnetic force carries out alternation of the hand of cut almost in 
inverse proportion to magnetic field strength, a direction changes. Furthermore, since the magnetic field 
consistency is changing in the direction of a normal to electronic surface of revolution, rotation of an 
electron generates distortion in the direction in which a magnetic field consistency decreases. Namely, 
an electron exercises in the direction where a magnetic field consistency is low, rotating. Consequently, 
the plasma in the plasma generating room 9 comes to be pulled out, and etches by reaching the etched 
material 12. 

[0023] Moreover, a cooling medium 7 flows in in the RF impression coil 3 through the inside of the 
high-frequency-conductance tubing 4, and a cooling medium 8 is discharged from the high-frequency- 
conductance tubing 5. On the other hand, the inside of an etching chamber 14 is carried out evacuation 
13. 

[0024] (Example 2) Drawing 2 is drawing showing the example 2 of this invention. In this example, the 
configuration of the plasma generating room 9 is used as a cylindrical shape, and the volume 
consistency of the high frequency impression coil 3 is decreased toward the direction of the etched 
material 12. About the generating mechanism of the plasma, it becomes a principle equivalent to the 
above-mentioned example 1. 
[0025] 

[Effect of the Invention] As explained above, this invention can perform plasma discharge of a non- 
electrode by attaching a high frequency impression coil in the periphery of a plasma generating room, 
and forming the high frequency magnetic field where a magnetic field consistency decreases in the 
direction of etched material. It mainly generates in the plasma generating interior of a room, and, by the 
way, the large majority of a radical molecule generates the plasma. This radical molecule descends on 
the front face of the approaching etched material, and makes effectiveness to promotion of etching. 
Since it is a non-electrode, although there are few amounts of acceleration ion, sufficient etch rate can be 
obtained. Moreover, also in distribution of the etch rate within the field of etched material, since the 
breadth of a suitable magnetic field, i.e., the breadth of the plasma, is obtained, distribution can be 
optimized. 

[0026] Therefore, though it can constitute cheaply structurally and a plasma exposure damage is 
controlled, an etch rate is high and can control the etching velocity distribution. 
[0027] Moreover, by using deposition gas instead of etching gas, it can apply to plasma CVD and has 
the effectiveness that a plasma exposure damage can be controlled. 



[Translation done.] 
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